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I.  INTRODUCTION 


This  final  report  describes  work  performed  during  the  oeriod  1 June  1975 
to  30  June  1976  on  Contract  No.  DAM0-17-74-C-4105,  U.  S.  Army  Medical  Research 
and  Development  Corrmand,  entitled  "Analoos  of  Cordvcepin  and  Adenine  Arabinoside 
(Ara-A)  as  Potential  Antimalarial  Nucleosides."  Reference  should  be  made  to  the 
Annual  Report,  1 June  1974  to  31  way  1975,  for  a summary  of  previous  work  carried 
out  In  this  project.  Since  studies  involving  ara-A  3',5'-cyclic  ohosohate  deriv- 
atives were  suspended  in  December  1974  at  the  sugoestion  of  WRAIR,  the  present 
report  deals  only  with  cordycepin  analoos.  Those  engaged  in  this  program  have 
been  Dr.  Andre  Rosowsky,  Dr.  Edward  J.  Modest,  and  Dr.  Ayako  Yamashita.  A fourth 
investigator.  Dr.  Rasikkumar  N.  Gohil,  was  involved  in  the  work  until  11  August 
1975.  Dr.  Yamashita  left  our  grouo  on  30  June  1°76,  the  expiration  date  of  the 
contract. 

Approximately  75  compounds  were  prepared  durino  the  two  year  span  of  this 
work,  of  which  5 were  target  compounds  and  the  rest  were  actual  or  potential 
intermediates.  Of  these,  33  compounds  were  submitted  to  WRAIR  for  antimalarial 
evaluation,  including  the  5 target  compounds.  Detailed  experimental  procedures 
and  an  inventory  of  samples  submitted  for  bioassay  are  included  in  the  Appendix 
(cf.  Sections  IIIA  and  I I IB) . No  activity  was  found  in  any  of  the  compounds 
tested  against  P.  berohoi  in  the  mouse. 
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II.  SUMMARY  OF  WORK 
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1.  Adenine  Arabinoside  (Ara-A)  Analogs 

A comprehensive  report  of  our  work  in  this  area  was  given  in  the  Annual  Report 
for  the  period  1 June  74  - 31  May  75.  Briefly,  adenosine  S'.S'-cyclic  phosphate  (C-AMP) 
was  brominated  in  NaOAc-AcOH  buffer  at  pH  3.9  [M.  Ikehara  and  S.  Uesugi,  Chem. 

Pharm.  Bull..  17,  348  (1969)],  the  resultant  8-bromo  derivative  A was  2-0'-tosylated 
with  £-toluenesulfonyl  chloride  in  aqueous  dioxane  containing  sodium  hydroxide,  and 
the  tosyl  ester  B was  heated  with  NaOAc-AcOH  at  80°  [A.  Mian,  R.  Harris,  R.  W. 

Sidwell,  R.  K.  Robins,  and  T.  A.  Khwaja,  J.  Med.  Chem.,  17,  259  (1974)]  in  order 
to  obtain  8-hydroxy-2'-0- tosyl adenosine  3',5'-cyclic  phosphate  (£).  The  latter 
was  converted  into  the  corresponding  8,2'-anhydronucleoside  £ by  heating  with 
methanol ic  ammonia  at  80°  for  6 hours,  the  anhydro  linkage  was  cleaved  by  treatment 
with  H£S  gas  in  hot  DMF  containing  Et^N,  and  the  resultant  9-(B-D-arabinofuranosyl )- 
8-thioadenine  S'.S'-cyclic  phosphate  £ was  dethiated  using  Davison  sponge  nickel. 

It  had  been  our  intention  to  carry  out  further  esterification  and  amidation  reactions 
on  the  cyclic  phosphate  moiety  of  the  product  £,  but  work  was  discontinued  at 
this  point  at  the  suggestion  of  WRAIR  in  order  to  concentrate  our  entire  effort  on 
cordycepin  analogs. 


2 . 9- ( 3 1 -A1 kvl - 3 ' -deoxv-R-D-r i bofuranosvl ladeni nes 

A detailed  account  of  the  synthesis  of  these  compounds  was  given  in  our 
Annual  Report  for  the  period  1 June  74  - 31  May  75.  In  brief,  1 ,2-0-isopropyl - 
idene-D-xylofuranose  (1_)  was  esterified  to  the  monobenzoate  2 and  then  oxidized 
with  DMSO/AcgO  to  obtain  5-0-benzoyl-l ,2-0-isopropyl idene-D-erythrofuranos-3- 
ulose  (2).  On  reaction  with  the  appropriate  V'ittig  reaaents,  the  latter  yielded 
olefinic  derivatives  4a^  - 4d.  Catalytic  hydrogenation  in  the  presence  of  102 
Pd-C  occurred  stereoselectively,  giving  the  3-alkyl-3-deox.v  sugars  5a_  - 5d. 
Acetolysis  led  to  removal  of  the  1 ,2-0-isopropyl i dene  blocking  group  and  af- 
forded the  diacetates  6a.  - 6d.,  and  the  latter  were  condensed  with  chloromercuri- 
6-benzamidopurine  and  deblocked  with  sodium  methoxide  in  order  to  obtain  the 
desired  target  compounds  7a,  - 7d.  This  series  of  reactions  is  summarized  in 
Scheme  I.  Thouoh  the  nucleoside  coupling  reactions  produced  a predominance  of 
the  expected  p-anomer  in  every  instance,  one  o-anomer  was  isolated  in  trace 
amount  in  the  reaction  of  diacetate  6b.  That  this  minor  by-product  had  structure 
8 was  established  on  the  basis  of  spectral  and  microanalytical  data,  but  suf- 
ficient material  was  not  obtained  to  allow  testing. 


3.  9- (3 1 -A1 kvl -3 ' -deoxv-R-O-xvl ofuranosvl ladeni nes 


Pur mg  the  past  twelve-month  period,  all  our  effort  has  been  devoted  toward 
the  synthesis  of  the  3b  -alkyl  compounds  9a.  - °d..  As  will  be  indicated  below,  we 
succeeded  in  preparing  enouah  f or  antimalarial  evaluation,  but  failed  to  obtain 
the  hioher  homologues  9b  - 9d. 
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Key  intermediates  in  the  synthesis  of  the  requisite  branched  sugars  of  this 
series  were  methyl  2,3-anhydro-c-D-ribpfuranoside  (10)  and  methyl  2,3-anhydro- 
B-D-ribofuranoside  (llj  [C.  D.  Anderson,  L.  Goodman,  and  R.  R.  Baker,  J.  Am.  Chem. 
So£. , BO,  5247  (195B)].  These  were  obtained  as  shown  in  Scheme  II.  1,2-0- 
Isopropylidene-D-xylofUranose  was  converted  into  the  5-0-methoxcarbonyl  and  5-0- 
ethoxycarbonvl  derivatives  12a_ and  12b  respectively,  and  each  of  these  were 
esterified  in  turn  with  mesyl  chloride  or  tosyl  chloride  in  order  to  Obtain  the 
four  intermediates  13a  - 13d.  Acetolysis  and  acid-catalvzed  methanolvsis  fur- 
nished the  o/B-anomeric  mixtures  14a  - 14d , and  direct  treatment  of  these  crude 
mixtures  with  sodium  methoxide  brouoht  about  simultaneous  epoxide  rino  closue  and 
cleavage  of  the  5-0-methoxycarhonvl  or  5-0-ethoxycarbonyl  blockinq  group.  Evalua- 
tion of  the  four  intermediates  J3a  - 13d  did  not  reveal  any  particular  advantage 
of  one  over  another.  However,  it  should  be  noted  that  the  ratio  of  anomeric 
epoxides  10_  and  1_1_  was  found  to  vary  from  that  reported  in  the  literature  [cf. 

C.  D.  Anderson  et.  aK , ojk  cit.1  in  that  the  ma.ior  product  turned  out  consistently 
to  be  21  rather  than  10. 

Following  careful  purification  by  vacuumdistillation^the  epoxides  10  and  11 
were  allowed  to  react  with  trityl  chloride  in  the  presence  of  pyridine  (Scheme  III 
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and  the  resultant  5-0-trityl  derivatives  15^ and  16^ were  treated  with  methylmaqnesium 
chloride  as  described  in  the  literature  1"$.  . R*  Jenkins  and  E.  Walton,  Carbohyd. 

Res. , 26,  71  (1973)].  The  reaction  of  the  o'-anomer  1£with  Me^gCl  in  ether  (2  days 
at  room  temDerature  produced  a 60  - 70$  yield  of  a mixture  of  methyl  2-chloro-2- 
deoxy-5-0-trityl-c<-D-arabinofuranoside  (17)  and  methyl  3-chloro-3-deoxy-5-0-tr1tyl- 
a-D-xylofuranoside  (18) , a 10$  yield  of  methyl  2-deoxy-2-methyl -5-0-trityl -<*-D- 
arabinofuranoside  (19) , and  a 15%  yield  of  methyl  3-deoxy-3-methyl -5-0-trityl - 
o-D-x.vlofuranoside  (20).  The  four  products  could  be  identified  readily  on  tic 
plates  on  the  basis  of  their  color  after  spraying  with  1 ,3-naphthalenediol-H3P04- 
EtOH  reagent  and  heatino  (cf.  S.  R.  Jenkins  and  E.  Walton,  on.  cit. ) , and  their 
structures  were  confirmed  on  the  basis  of  nmr  spectra  and,  with  compounds  19.  and 
20,  bv  elemental  analysis.  The  formation  of  both  Dossihle  chloro  compounds  17. 
and  1£,  and  also  the  very  hioh  combined  yield  of  these  compounds  relative  to  the 
methyl  adducts  10.  and  2£,  v/Cre  at  variance  with  the  Dublished  renort  (S.  R.  Jenkins 
and  E.  Walton,  oo.  cit.)  that  20  can  he  isolated  in  48$  yield.  The  reason  for  this 
discrepancy  is  unknown,  and  attempts  to  increase  the  proportion  of  alkylated  prod- 
ucts bv  adding  hexamethylphosnhoramide  to  the  Orignard  raaction  solvent  were  not 
successful . 

The  reaction  of  the  P-anomeric  trityl  derivative  15^ with  MeMqCl  in  ether  or 
THF  containing  a small  amount  of  benzene  likewise  failed  to  proceed  in  the  expected 
manner  (cf.  S.  P.  Jenkins  and  E.  Walton,  on.,  cit. ).  At  least  90$  of  the  starting 
material  was  recovered  unchanged  even  after  refluxino  for  a week  in  the  presence 
of  a laroe  excess  of  Orionard  reagent.  There  was  approximately  3 - 5$  each  of 
methyl  3-chloro-3-deoxv-5-0-trityl-e -D-xylofuranoside  (21_)  and  methyl  3-deoxy-3- 
methyl-5-O-trityl-f’-O-xvlofuranoside  (22],  but  no  evidence  of  anv  of  the  cor- 
responding 2-chloro-2-deoxy  nr  2-methvl-2-deoxv  adducts.  The  published  claim  that 
a 50$,  vield  of  compound  22  is  obtainable  from  eooxide  15.  could  not  be  substantiated 
despite  repeated  attempts. 

After  sufficient  quantities  of  the  3-deoxv-3-methyl  compounds  20  and  22  had 
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been  accumulated.  It  became  Dossible  to  achieve  the  synthesis  of  the  target  nucleo- 
side 9a_  as  shown  in  Scheme  IV.  It  should  be  stressed  that  the  disappointingly 
low  yield  of  compounds  20  and  22.  via  the  Orionard  route  created  a serious  problem 
of  supply.  We  explored  several  alternative  routes  to  these  key  intermediates. 

One  such  route  involved  the  use  of  dimethyl  lithium  cuprate,  and  another  of 
1 ,3-dithianyl -2-lithium  (the  latter  reagent  will  be  discussed  below;  see  o.  13 
of  this  report). 

3-0-Benzo.ylation  of  20  qave  23,  which  was  detritylated  readily  to  25, 
5-0-benzoylated  to  27_,  acetolyzed  to  29.,  and  converted  to  chloro  sugar  30  by 
treatment  with  dry  HC1  in  ether.  Similarly,  the  B-anomer  22.  was  transformed 
successively  into  2£,  26,  28,  2£,  and  3CU  The  overall  yield  for  these  five 
steps  was  satisfactory,  and  there  was  no  particular  advantage  to  the  20  -» 30 
route  over  the  22  -*■  30  route.  All  the  compounds  except  20  and  22  were  oils  or 
s.vrups,  but  were  nonetheless  quite  easv  to  purify  by  column  chromatography  on 
silica  gel  and  to  characterize  by  ir  and  nmr  snectral  means.  Condensation  of 
30  with  chloromercuri-6-benzamidopurine  in  the  presence  of  titanium  tetrachloride 
and  Celite  ( [ J . Prokoo  and  0.  H.  Murray,  J.  Pharm.  Sci . . 55,  359  (1965);  0.  H. 
Murray  and  J.  Prokoo,  ibid,  54.  1468  (1965)]  furnished  the  tarqet  nucleoside  9a. 
in  about  60%  yield  after  deprotection  with  sodium  methoxide  in  refluxing  methanol. 
The  properties  of  our  product  were  in  substantial  agreement  with  those  reported 
earlier  (cf.  S.  R.  Jenkins  and  F.  Walton,  on.  £vfc.).  A trace  o*  the  o-anomer  was 
detected  by  tic  hut  the  compound  was  not  isolated. 

Because  epoxide  11_  was  available  in  greater  ouantity  than  epoxide  10  via  the 
route  shown  in  Scheme  II,  our  entire  supply  of  VI  was  consumed  in  the  preparation 
of  9^.  Preliminary  work  on  the  synthesis  of  the  higher  homologues  9b  - 9d  was 
performed  with  the  more  abundant,  but  unfortunately  less  reactive,  epoxide  11_. 

At  the  time  of  expiration  of  the  contract,  this  work  remains  incomplete,  but  can 
nonetheless  be  summarized  briefly. 
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Reaction  of  epoxide  11_  with  ethylmagnesium  chloride  took  an  unexpected  course, 
in  that  attack  appeared  to  proceed  both  at  to  give  methyl  2-deoxy-2-ethyl-5- 
O-trityl-P-D-arabinofuranoside  (31 , 16%  yield)  and  methyl  3-deoxy-3-ethyl-5-0- 
trityl-p-D-xylofuranoside  (32,  fi%  yield).  Some  chloro  compounds  were  also  formed 
but  were  not  isolated  and  characterized. 


11  31  32 


Although  epoxide  11_  unaccountably  failed  to  react  with  £-butylmagnes1um  chloride, 
it  did  react  with  r^-hexylmaqnesium  bromide  to  give  a complex  mixture  of  products 
from  which  four  discrete  oroducts  were  recovered  by  column  chromatographic  and 
preparative  tic  purification.  Three  of  these  were  formulated  as  methyl  2-bromo- 
2-deox.y-5-0-trit.yl-8-D-xylofuranoside  (33,  5%  yield),  methyl  3-bromo-3-deoxy-5-0- 
trityl-P-D-xylofuranoside  (34,  46%  yield),  and  methyl  2-deoxy-2-n-hexyl-5-0- 
trityl-P-D-arahinofuranoside  (3!5,  9%  yield).  A 16%  yield  of  unchanoed  1J_  was  also 
recovered.  The  fourth  product  (only  2%  yield)  was  initially  thouqht  to  be  the 
desired  methyl  3-deoxy-3-n-hex.vl-5-0-trityl-P-D-xylofuranoside  (36.),  hut  it  now 
appears  the  correct  structure  for  this  minor  component  is  methyl  2-deoxy-2-in- 
hexyl-5-O-trityl-o-D-arabinofuranoside  (37.).  The  strongest  evidence  in  favor  of 
this  conclusion  is  that,  when  the  usual  sequence  of  3-0-benzoylation,  detrityl- 
ation,  5-0-benzoylation,  and  acetolysis  was  carried  out,  extensive  decomposition 
occurred.  Attempted  nucleoside  fusion  via  the  titanium  tetrachloride-Celito 
procedure  led  to  the  isolation  of  adenine  as  the  sole  identifiable  product.  This 
behavior  dupl icatcd  that  observed  in  separate  experiments  using  methyl  2-deoxy- 
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fc-methyl-S-O-trityl-^D-arabinofuranoside,  another  2f-alkyl-2-deoxy  sugar  (see 
below). 


*7 bow*  one, 


33:  R = Br 

35:  P = n-C  H 
— - 6 13 


34:  R = Br 

36:  R - jlrCgH-j  ^ 


37;  R ~ n- C6H1 ^ 


The  unusually  complex  product  mixture  obtained  in  the  ii-hexvlmagnesium 
bromide  reaction  suggests  that  the  starting  epoxide  H may  have  been  contaminated 
with  a very  small  amount  (<  53)  of  the  o-anomeric  epoxide  Kk-  This  would  explain 
the  formation  of  compound  37  and  might  account  for  the  several  other  unidentified 
trace  products  observed  in  the  mixture.  Whether  or  not  the  desired  3-deoxy-3- 
n-hexvl  compound  36  was  actually  present  in  the  mixture  was  still  unknown  at  the 
time  the  work  was  discontinued. 

Since  the  Rriqnard  reaction  appeared  to  be  a very  troublesome  method  of 
synthesis  of  3-alkyl -3-deoxy  sugars,  we  sought  an  alternative  approach  in  the 
reaction  of  epoxide  10  with  1 ,3-di thian-2-yl  lithium.  This  reagent  has  been  used 
successfully  with  other  sugar  epoxides  [A.  M.  Sepulchre,  0.  Lukacs,  0.  Vass,  and 
S.  0.  ^ero.  Bull.  Soc.  Chin.  Fr. , 4000  (197?)].  We  hoped  that  its  main  advantage 
over  Orionard  reagents  would  he  the  absence  of  halohydrin  byproducts.  Rut,  although 
we  had  expected  1 ,3-d1thian-3-yl  lithium  to  react  with  epoxide  10  at  both  and 
C^,  it  turned  out  that  attack  by  this  particular  reaoent  was  quite  regiospecific 
at  C,,.  Thus,  we  had  inadvertently  discovered  a new  route  to  2-alkyl-2-deoxy-D- 
arabinose  derivatives,  and  we  chose  to  explore  the  possibility  of  synthesizing 
the  heretofore  unknown  nucleoside  9-(?'-deoxy-2'-methvl-p-0-arabinofuranosyl )- 
adenine  via  this  approach.  The  chemical  sequence  we  followed  is  summarized  in 


Scheme  V. 


Epoxide  T£  was  allowed  to  react  with  1 ,3-dithian-2-yl  lithium  which  was  gen- 
erated immediately  before  use  by  treatment  of  1,3-dithiane  with  rv-butyl  lithium. 

A single  product  was  formed  in  excellent  yield,  whose  elemental  analysis  was  in 
agreement  with  a dithiane  adduct  and  whose  nmr  spectral  data  were  consistent  with 
attack  at  C2  of  the  anhydro  sugar  to  produce  structure  38.  Catalytic  dethiation 
of  38  readily  gave  a methyl -substituted  sugar  whose  identity  was  established  as 
IP.  by  comparison  with  the  sample  prepared  via  the  Prignard  route.  3-0-Benzoyl ation, 
detritylation , and  5-0-benzoyl ation  converted  this  material  into  compounds  39^, 

40,  and  41_  respectively.  All  these  suqars  were  oils,  but  could  be  purified  easily 
by  column  chromatography,  and  were  characterized  thoroughly  by  microchemical 
analysis  and  on  the  basis  of  nmr  spectra.  Unfortunately  attempts  to  convert  41_ 
into  a nucleoside  via  the  usual  chloromercuri-6-benzamidopurine/titanium  tetra- 
chloride/chloro  sugar  sequence  gave  only  black  tar  and  adenine.  Hence  it  appears 
that  2-alkyl -2-deoxyfuranose  sugars  are  very  acid-labile  and  require  special 
conditions  in  the  nucleosidation  reaction. 

Because  we  felt  the  regioselectivity  displayed  in  the  reaction  of  10  with 
1 ,3-dithian-2-yl  lithium  might  be  due  to  steric  hindrance  at  C3  by  the  5-0-tritvl 
substituent,  we  also  investigated  this  reaction  usinq  methyl  2,3-anh.ydro-5-0- 
benzyl-cy-D-ribofuranoside  (42)  which  we  synthesized  by  the  sequence  shown  in 
Scheme  VI  and  discussed  below.  The  nature  of  the  protecting  qroup  appeared  not 
to  alter  the  regioselectivity  of  the  reaction  since  42  yielded  only  a single 
product  whose  spectral  and  microanalytical  properties  were  in  accord  with  struc- 
ture 42*  Catalytic  dethiation  of  43  led  conveniently  to  methyl  2-deox.y-2-methyl- 
o-O-arabinofuranoside  (44)  by  simultaneous  reductive  debenzyl ation,  and  3,5-di- 
0-benzo.vl ation  of  45  gave  41  which  was  identical  with  the  material  derived  from  40. 

The  preparation  of  epoxide  42  was  accomplished  conveniently  by  a new  route 
starting  from  1 ,2-0-isopropylidene-D-x.ylofuranose  (1).  5-0-Tosylation  to  45  and 
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displacement  with  sodium  benzylate  to  46  was  carried  out  as  described  In  the 
literature  [H.  Kuzuhara  and  S.  Emoto,  Agr.  Biol.  Chem. , 2R,  900  (1964)].  Further 
tosylation  of  4(3  yielded  the  3-0-tosyl  derivative  47,  which  v/as  methanolyzed  in 
the  presence  of  acid  to  a mixture  of  o-  and  f-anomers  48a  and  48b.  Without 
separation,  the  mixture  was  treated  wtih  sodium  methoxide  in  order  to  effect 
closure  of  the  epoxide  ring.  The  resulting  epoxides  49a^  and  4jto  could  be  sep- 
arated by  column  chromatography  and  were  characterized  adequately  by  spectral 
and  microanalytical  means,  as  well  as  by  reference  to  the  literature  [J.  A.  Wright 
and  N.  F.  Taylor,  Carbohyd.  Res. , 347  (1968);  J.  A.  Wright,  N.  F.  Taylor,  and 

J.  J.  Fox,  J.  Org.  Chem..  34,  2632  (1969)]. 

As  Indicated  in  Scheme  VI,  the  5-0-benzyl -1 ,2-0-isopropyl i dene  derivative  4£ 
v/as  also  investigated  briefly  as  a possible  precursor  to  3P-alkvl-3-deoxy  sugars 
of  the  kind  needed  for  the  synthesis  of  nucleosides  2L  ~ 2A-  Oxidation  of  the 
3-hydroxyl  group  in  46  with  DflSO  and  acetic  anhydride  oave  5-0-benzyl-l ,2-0- 
isonropylidene-O-erythros-3-ulofuranose  (50),  and  Wit.tig  condensation  of  the 
latter  with  triphenylnhosphinemethylene  furnished  the  olefinic  sugar  51_.  Catalytic 
hydrogenation  of  5^  yielded  5-0-henzyl-3-deoxy-l ,2-0-isopropylidene-3-methyl-D-ribo- 
furanose  (52^).  Although  this  compound  could  have  served  as  a precursor  to  7a^ 

(cf.  Scheme  I)  we  chose  not  to  pursue  this  approach  because  removal  of  a 5-0- 
benzovl  group  seemed  easier  than  removal  of  a 5-0-henzvl  group,  and  because  5-0- 
benzoyl  derivatives  wore  more  easily  detected  on  tic  by  virtue  of  their  stronoer 
absorbance  under  ultraviolet  light. 


PhtHOCh 


D 1 


[ ' • 18 

. B;  Biological  Evaluation 

jr  ! 

As  of  30  June  76  we  had  submitted  to  WRAIR  for  antimalarlal  assay  a total  of 
39  samples  representing  5 target  nucleosides  and  24  intermediates.  The  names, 
code  numbers,  bottle  numbers,  and  other  data  for  these  samples  are  given  in 
Appendix  I I IB. 

Assay  data  have  been  received  for  22  compounds  against  Plasmodium  berghei 
, In  the  mouse.  None  of  them  showed  significant  activity  up  to  the  highest  dose 

tested  (640  mg/kg). 
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III.  APPENDIX 

A.  Compounds  Synthesized  (1  June  75  to  30  June  76) 

Names,  structures  and  experimental  procedures  for  intermediates  and  target 
compounds  synthesized  during  the  period  covered  by  this  report  are  given  in  the 
following  pages  (20  - 54).  Data  and  procedures  for  intermediates  and  target 
compounds  synthesized  during  the  first  twelve-month  period  of  this  contract 
have  been  submitted  previously  (cf.  Annual  Report,  1 June  74  - 31  May  75, 
pp.  22  - 52). 


EXPERIMENTAL  REPORT  FORM 


Name:  Methyl  3-chloro-3-deoxy-5-0-trityl- 
f-D-xylofuranoside 

Code  Number:  AM  312 

Empirical  formula:  C<,cHocC10. 

25  25  4 

Molecular  weight:  424.93 

Name:  Methyl  3-deoxy-3-methyl-5-0-trjtyl- 
p-D-xylofuranoside 

Code  Number:  AM  337 

Empirical  formula:  C26H28^4 

Molecular  weight:  404.51 

Procedure: 

A stirred  solution  of  methyl  2,3-anhydro-5-0-trityl-6-D-ribofuranoside  (29  q, 

0.074  mol)  in  a mixture  of  benzene  (90  ml)  and  ether  (900  ml)  was  treated  drop- 
wise  with  1 M methylmagnesium  chloride  solution  in  ether  (58  ml,  0.182  mol).  After 
15  hr  of  refluxing,  a second  portion  of  Grignard  solution  (29  ml,  0.091  mol)  was 
added,  and  heating  was  resumed  for  another  20  hr.  A third  portion  of  Grignard 
solution  (29  ml,  0.091  mol)  was  added  and  refluxing  was  continued  for  a total  of 
140  hr.  The  reaction  mixture  was  poured  into  a solution  of  amnonium  chloride 
(290  g)  in  water  (1600  ml),  ether  (360  ml)  was  added,  and  the  layers  were  separated. 
The  aqueous  layer  was  extracted  with  ether  (4  x 725  ml),  and  the  combined  ether 
solutions  were  washed  successively  with  10%  aimonium  chloride  (725  ml),  saturated 
sodium  bicarbonate  (540  ml),  and  water  (2  x 540  ml).  Evaporation  gave  a solid 
(26  g)  whose  tic  (silica  gel,  4:1  C^Hg-EtOAc)  showed  spots  at  0.8,  0.45,  and  0.3. 


Compound (s): 


i 


The  spots  were  visualized  by  spraying  the  dried  tic  plate  with  1 ,3-naphthalene- 
diol-HjPO^EtOH  reagent  [S.  R.  Jenkins  and  E.  Walton,  Carhohyd.  Res. , 26,  71 
(1973)]  and  heating  on  a steam  cone.  The  spots  gave  the  following  colors: 

0.8  (blue-green),  0.45  (maroon),  0.3  (pinkish  tan).  It  was  evident  on  inspection 
of  spot  intensities  that  the  fastest  moving  spot,  corresponding  to  unreacted 
epoxide,  represents  ca.  90i  of  the  mixture  and  that  the  other  2 components 
only  account  for  about  5 % each.  The  chloro  and  alkyl  compounds  were  separated 
by  column  chromatography  on  silica  gel,  with  19:1  CgHg-EtOAc  as  the  eluent. 
Methyl  3-deoxy-3-methyl-5-0-trityl- 6-D-xylofuranoside  showed  the  following  nmr 


signals:  t (CDCI3)  9.15  (d,  J = 7.5  Hz,  C3-Me),  7.6  - 8.2  (m,  C3-H),  6.9 

(d,  J = 5 Hz,  C5-H),  6.5  (S,  MeO),  5.9  - 6.1  and  5.4  - 5.7  (m,  C2-H  and  C^-H),  5.23 

(d,  J ^ 2 Hz),  2.4  - 2.9  (m,  aromatic  protons). 
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EXPERIMENTAL  REPORT  FORM 


Compound: 


"TrOCHz  Q . Offe. > 


0^ 


Name:  Methyl  2-0-benzo.yl-3-deoxy-3- 

methyl  -5-0-tri  t.yl  -3-0-xylof  urano- 
side 

Code  number:  AM  344 

Empirical  formula:  C32H32°5 

Molecular  weiqht:  496.6 


Procedure: 


A solution  of  methyl  3-deoxy-3-methyl-5-0-trityl-8-D-xylofuranoside  (3.0  g, 
0.0074  mol)  in  dry  pyridine  (60  ml)  was  treated  with  benzoyl  chloride  (1.9  ml, 
0.015  mol).  The  mixture  v/as  stirred  at  room  temperature  overnight  and  then 
poured  into  ice  water.  The  product  was  extracted  with  chloroform  (3x),  and  the 
combined  organic  layers  were  washed  successively  with  cold  4%  hydrochloric  acid, 
saturated  sodium  bicarbonate,  and  water.  Solvent  evaporation,  followed  by 
removal  of  the  last  traces  of  pyridine  bv  azeotropic  distillation  with  toluene, 
gave  a colorless  solid  (3.5  g,  96%);  0.56  (silica  gel,  40:1  fgHg-EtOAc); 

nmr:  t (C0C13)  9.0  (d,  J = 7.5  Hz,  C3-Me),  7.3  - 7.6  (m,  C3-H),  6.4  - 7.0 

(complex  m,  Cg-H),  6.6  (S,  ”eO),  5.3  - 5.6. (m,  C4-H),  4.96  fs,  C2-H),  4.90 
(d,  J <_  21  !z , C-j -H ) , 1.8  - 2.9  (complex  m,  aromatic  protons). 


EXPERIMENTAL  REPORT  FORM 


Compound: 


Name:  Methyl  2-0-benzoyl-3-deoxy-3- 
methyl-e-D-xylofuranosiae 

Code  number:  AM  345 

Empirical  formula:  C14H^g05 

Molecular  weight:  266.32 


Prodedure: 

A solution  of  methyl  2-0-benzoyl -3-deoxy- 3-methvl -5-0-trityl-<S  -D-xylofurano- 
side  (3.5  q,  0.007  mol)  in  acetic  acid  (25  ml),  water  (18  ml),  and  methanol  (140  ml) 
was  refluxed  for  16  hr,  cooled,  and  evaporated  to  dryness  under  reduced  pressure. 
After  removal  of  all  the  acetic  acid  by  repeated  azeotropic  distillation  with 
methanol,  the  residue  was  chromatoqraphed  (silica  gel,  19  : 1 C^Hg-EtOAc)  to 
give  a pale  yellow  oil  (1.4  o,  753  yield);  Rf  0.32  (silica  gel,  19:1  C6He-EtOAc); 
nmr : x (C0C13)  8.7  (d,  J = 7.5  Hz,  C^Me),  7.0  - 7.6  (m,  C3-H),  6.5  (s,  MeO), 

6.2  (broad  d,  J = 4 Hz,  Cg-H),  5.3  - 5.8  (m,  C4-ll),  4.9  (d,  J=2.0  Hz,  Ct-H), 

4.75  (dd,  C2-H),  1.8  - 2.6  (complex  m,  aromatic  protons). 


EXPERIMENTAL  REPORT  FORM 


Compound : 


Name:  Methyl  2,5-di-0-benzoyl-3-deoxy- 
3-methyl -p -D-xy lof uranos i de 

Code  number:  AM  346 

Empirical  formula:  C21^22°6 

Molecular  weight:  370.43 


Procedure: 

A solution  of  methyl  2-0-benzoyl-3-deoxy-3-methyl-P-D-xylofuranoside  (1.4  g, 
0.0053  mol)  in  dry  pyridine  (45  ml)  was  treated  with  benzoyl  chloride  (1.5  ml, 
0.011  mol).  The  mixture  was  stirred  at  room  temperature  overnight  and  then  poured 
into  ice  water.  Extraction  with  chloroform  and  chromatography  in  silica  gel 
(39:1  C6H6-EtOAc)  gave  a pale  yellow  oil  (1.9  g,  1 00%  yield);  Rf  0.52  (silica 
gel,  20:1  CgHg-EtOAc);  nnr:  t (COCI3)  0.7  (d,  J = 7.5  Hz,  3-Me),  7.2  - 7.5 
(m,  C3-H),  6.6  (s,  OMe),  5.1  - 5.9  (complex  m,  C^-H  and  Cg-H),  4.9  (s,  C2-H), 

4.82  (s,  J = 2.0  Hz,  C-j-H),  1.7  - 2.7  (complex  m,  aromatic  protons). 


FXPER IMFNTAL  REPORT  FORM 


Compound(s): 


Name:  Methyl  3-chloro-3-deoxy-5-0- 
tr 1 tyl -a-D-xy 1 of uranos i de 

Code  number:  AM  316 

Empirical  formula:  <25H25C104 

Molecular  weight:  424.93 


Name:  Methyl  2-chloro-2-deoxy-5-0- 
tri tyl -R-D-arabi nof uranos i de 

Code  number:  AM  313 

Empirical  formula:  C25H25C104 

Molecular  weight:  424.93 


Name:  Methyl  3-deox.y-3-methyl-5-0- 
trityl-a-D-xylofuranoside 

Code  number:  AM  340 

Empirical  formula:  C?6H28n4 

Molecular  weight:  404.51 


Name:  Methyl  2-deoxy-2-methyl-5-0- 
tri  tyl -<x-D-arabi  nof  uranosi  de 

Code  number:  AM  320 

Empirical  formula:  0^2304 

Molecular  weight:  404.51 


Procedure: 

A.  A stirred  solution  of  methyl  2,3-anhydro-5-0-trityl-o-D-ribofuranoside 

(2.0  g,  0.0052  mol)  in  ether  (100  ml)  was  cooled  to  0°  and  treated  dropwise 

with  3.2  M methylmagnesium  chloride  in  tetrahydrofuran  (10  ml,  0.032  mol).  After 

2 days  at  room  temperature  the  mixture  was  poured  into  a mixture  of  aqueous 

ammonium  chloride,  ice,  and  ether.  The  aqueous  layer  was  separated  and  washed 

with  ether,  and  the  extracts  were  combined  and  evaporated.  Fractionation  of  the 

crude  product  by  column  chromatography  (silica  gel,  20:1  CgHg-EtOAc)  yielded 

the  following  products:  1)  methyl  2-chloro-2-deoxv-5-0-trityl-o-D-arabinofuranoside 

and  methyl  3-chloro-3-deoxy-5-0-trityl-e-D-xylofuranoside  (mixture  of  isomers), 

1.5  g (67%  yield);  2)  methyl  3-deoxy-3-methyl-5-0-trity1-o-D-xylofuranoside,  0.31  g 

(15%  yield);  3)  methyl  2-deoxy-2-methy1-5-0-trityl-c-D-arabinofuranoside,  0.20  q 

(10%  yield).  The  mixture  of  chloro  compounds  nave  a blue-green  color  on  spraying 

of  the  tic  plate  with  1 ,3-naphtha lenediol-l^PO/j-EtOH  reagent,  and  showed  the 

following  nmr  signals:  t(CDC13)  7.2  - 7.5  and  5.4  - 6.0  (n,  C2-H,  C3-H,  and  C4-H), 

6.4  - 6.9  (m,  C -H),  6.4  and  6.3  (S,  *ie0),5.03  (d,  J<2  Hz,  C, -H  of  the  2-chloro- 
5 —■  * 

2-deox.y  isomer),  4.75  (d,  J = 4.0  Hz,  C^-H  of  the  3-chloro-3-deoxy  isomer),  2.4  - 2.9 
(m,  aromatic  protons).  The  3-deoxy-3-methyl  compound  gave  a yellow-pink  spot  and 
showed  the  following  signals:  t (COCl^)  9.1  (d,  J = 7 Hz,  C3-Me).,  7.5  - 8.0  (m, 

C3-ll),  6.6  - 7.2  (m,  Cf)-H),  6.5  (s,  MeO),  5.6  - 6.2  (m,  C2-H  and  C4-H),  5.05  (d, 

J = 4 Hz,  C^-H),  2.5  - 3.0  (m,  aromatic  protons).  The  2-deoxv-2-methyl  comnound 
(maroon  spot)  gave  the  following  nmr  signals:  T (CDCI3)  9.0  (d,  J = 7.5  Hz,  C^-Me), 

7.3  - 8.2  (m,  C2-H),  6.2  - 7.2  (m,  C3-H  and  C5-H),  6.6  (s,  MeOH),  5.7  - 6.1  (m,  C4-H), 
5.37  (d,  J J;  2 Hz,  C^-H),  2.4  - 3.0  (m,  aromatic  protons). 

B.  A stirred  solution  of  methyl  2,3-anhydro-5-0-trityl-a-D-ribofuranoside 
(5.0  g,  0.013  mol)  in  ether  (250  ml)  was  cooled  to  0^  and  treated  dropwise  with 
3.2  M methylmagnesium  chloride  in  tetrahydrofuran  (30  ml,  0.096  mol)  under  a nitrogen 
atmosphere.  A white  precipitate  formed  immediately.  The  reaction  mixture  was 
stirred  at  room  temperature  for  3 days  and  then  under  reflux  for  5 hr,  and  was 


Ft'  f 


worked  up  as  In  the  precedlnq  experiment.  Analysis  of  the  crude  product  by  tic 
(silica  qel,  10:1  CgHg-Et0Ac,  1 ,3-dihydroxynaphthalene-H.jPO^-EtOH  spray  reagent) 
showed  the  following  spots:  Rf  0.5F<e*:d  0.61  (blue  green,  3-chloro-3-deoxy  and 


2-chloro-2-deoxy  compounds);  R^  0.43  (yellow-pink,  3-deoxy-3-methyl  compound); 

R^  0.33  (maroon,  2-deoxy-2-methyl  compound).  Column  chromatography  (silica  gel, 

1:99  to  5:95  CgHg-EtOAc)  afforded  the  following  fractions:  1)  methyl  2- 

chloro-2-deoxy-5-0-trityl-a-D-arabinofuranoside  and  methyl  3-chloro-3-deoxy-5-0- 

trityl-o-D-arabinofuranoside  and  methyl  3-chloro-3-deoxy-5-0-trityl-0-D-xylofurano- 
side  (mixture  of  isomers),  3.9  g (719!  yield);  2)  methyl  3-deoxy-3-methyl-5-0- 
trityl-a-D-xylofuranoside,  1.0  g (16%  yield);  3)  methyl  2-deoxy-2-methyl-5-0- 
trityl-cr-D-arabinofuranoside,  0.6  g (9.6%  yield).  The  3-deoxy-3-methyl  isomer 
was  ,>ent  for  microanalysis. 

Calcd.  for  C26H28°4:  C»  77.20;  H,  6.98.  Found:  C,  77.09;  H,  6.92. 


EXPERIMENTAL  REPORT  FORM 


Compound: 


Name:  Methyl  2-O-benzoyl -3-deoxy-3- 

methyl -5-0- tri tyl - o-D-xyl ofurano 
side 

Code  number:  AM  341 
Empirical  formula:  C-^^Og 
Molecular  weight:  496.6 


Procedure: 

A solution  of  methyl  3-deoxv- 3-methyl -5-0-trityl- o-D-xylofuranoside  (1.8  g, 
0.0045  mol)  in  dry  pyridine  (36  ml)  v/as  treated  with  benzoyl  chloride  (1.1  ml). 

The  mixture  was  stirred  at  room  temperature  overnight  and  then  poured  into  ice 
water.  The  product  was  extracted  into  chloroform  (3x),  and  the  combined  organic 
layers  were  washed  successively  with  cold  4%  hydrochloric  acid,  saturated  sodium 
bicarbonate,  and  water.  Drying  and  evaporation  gave  a syrup  from  which  the  last 
traces  of  pyridine  were  removed  by  azeotropic  distillation  with  toluene.  The 
product  was  a yellow  gum  (1.9  g,  84%  yield);  Rf  0.40  (silica  gel,  40:1  CgH6-EtOAc); 
nmr:  t (CDC13)  9.0  (d,  J = 7.5  Hz,  C-j-Me),  6.5  - 7.2  (complex  m,  C3~H  and  Cg-H), 

6.5  (s,  MeO),  5.4  - 5.8  (m,  C4-H),  4.9  (dd,  C2-H),  4.58  (d,  J = 4 Hz,  C^H), 

1.8  - 2.8  (complex  m,  aromatic  protons). 


EXPERIMENTAL  REPORT  FORM 


Compound: 


£2 


Name:  Methyl  2-0-benzoyl-3-deoxy-3- 
methyl- crD-xylofuranoside 

Code  number:  AM  342 

Empirical  formula:  ci4Hi 8°5 

Molecular  weight:  266.32 


Procedure: 

A solution  of  methyl  2-0-benzoyl-3-deoxy-3-methyl-5-0-trityl- c-D-xylofuranoside 

(1.8  q,  0.0036  mol)  in  acetic  acid  (12  ml),  water  (9  ml)  and  methanol  (70  ml)  was 

refluxed  for  16  hr,  cooled,  and  evaporated  to  dryness  under  reduced  pressure.  After 

removal  of  all  the  acetic  acid  by  repeated  azeotropic  distillation  with  methanol, 

the  residue  was  chroma toqraphed  (silica  oel , 10:1  CgHg-EtOAc)  to  qive  a colorless 

oil  (0.75  q,  78%  yield);  Rf  0.23  (silica  gel,  4:1  CgHg-EtOAc);  nmr:  t (CDC1  ) 8.85 

3 

(d,  J = 7 Hz,  C3-Me),  7.0  - 7.6  (m,  C3-H),  6.5  (s,  MeO),  6.2  - 6.4  (broad  d, 

J = 4 Hz,  C5-H),  5.6  - 6.0  (m,  C4-H),  5.2  (dd,  C2-H),  4.77  (d,  J - 4 Hz,  C^-H), 

1.8  - 2.8  (complex  m,  aromatic  protons). 

Calcd.  for  C14H1805:  C,  63.14;  H,  6.81.  Found:  C,  63.27;  H,  6.88. 


EXPERIMENTAL  REPORT  FORM 


Name:  Methyl  2, 5-di -0-benzoyl -3-deoxy 
3-methyl-  ef-D-xylofuranoside 

Code  number:  AM  343 

Empirical  formula:  C2]H220g 

Molecular  weight:  370.43 


A solution  of  methyl  2-0-benzoyl -3-deoxy-3-methvl- c-P-xylofuranoside  (0.74  q, 
0.0028  mol)  in  dry  pyridine  (23  ml)  was  treated  with  benzoyl  chloride  (0.8  ml, 

0.0056  mol).  After  beino  stirred  overnight  at  room  temperature,  the  solution  was 
poured  into  ice  water  and  the  product  was  extracted  into  chloroform.  Drying  and 
evaporation  left  an  oil  which  was  purified  by  column  chromatography  (silica  gel, 

39:1  CgHg-Et^Ac)  to  obtain  a colorless  product  (0.°5  o,  91?  yield);  0.42 
(silica  gel , 19:1  CgHg-EtOAc);  nmr:  T (CDC1 3)  8.8  (d,  J = 7.0  Hz,  Cj-Me),  6.9  - 7.4 
(m,  C3-H),  6.7  (s,  P^e),  5.3  - 6.0  (complex  m,  C^-H  and  Cg-  H),  4.9  - 5.2  (dd,  C2~H), 
4.56  (d,  J = 4.0  Hz,  C^-  H),  1.8  - 2.7  (comnlex  m,  aromatic  protons). 

Calcd.  for  C21H22°6:  c»  Sfi-09;  H,  5.99.  Found:  C,  68.30;  H,  5.84. 


Compound : 


6%0(m^q 


OM(L, 
'Odz. 


Procedure: 


EXPERIMENTAL  REPORT  FORM 


Compound(s): 


Name:  Methyl  3-deoxy-3-ethyl-5-0- 
tri tyl - 8-D-xyl of uranos i de 

Code  number:  AM  349 

Empirical  formula:  £27^30^4 

Molecular  weight:  418.57 


Name:  Methyl  2-deoxy-2-ethyl-5-0- 
tri tyl -8 -D-arabinofura noside 

Code  number:  AM  350 

Empirical  formula:  C27h30°4 

Molecular  weight:  418.57 


Procedure: 

A stirred  solution  of  methyl  2,3-anhydro-5-0-trit.yl-B-D-ribofuranoside  (4.0  q, 
0.010  mol)  in  ether  (200  ml)  was  treated  dropwise  with  3M  ethyl  magnesium  chloride 
in  ether  (17  ml,  0.05  mol),  and  the  mixture  was  refluxed  for  45  hr  and  poured 
into  aqueous  ammonium  chloride,  ether,  and  ice.  The  aoueous  layer  was  separated 
and  extracted  four  times  with  ether,  and  the  combined  ether  layers  were  washed 
successively  with  aoueous  ammonium  chloride,  saturated  sodium  bicarbonate,  and 
water.  Drying  and  evaporation  left  an  oil  which  was  chromatogranhed  (silica  gel, 
49:1  to  19:1  CpHg-EtOAc)  to  nive  the  following  fractions:  1)  unreacted  epoxide, 

2.85  g (71%  recovery);  2)  3-deoxy-3-eth.yl  comnound,  pink-yellow  spot,  0.3  g 
(8.0%  yield);  3)  2-deoxv-2-eth.yl  compound,  maroon  snot,  0.7  q (16%  yield).  The 
3-deox.v-3-eth.vl  isomer  showed  t (CDCI3)  5.19  (d,  J = 2.0  Hz,  C-j -I I ) , whereas  the 
2-deoxv-2-ethyl  isomer  showed  t(CDC1.j)  5.18  (d,  J = 4.5  Hz,  Cj-H). 


EXPERIMENTAL  REPORT  FORM 


Compound(s): 


Name:  Methyl  3-bromo-3-deoxy-5-0- 
trityl-B-D-xylofuranoside 

Code  number:  AM  318 

Empirical  formula:  C^H^BrO^ 

Molecular  weight:  469.38 


Name:  Methyl  2-bromo-2-deoxy-5-0- 
trityl-3-D-arabinofuranoside 

Code  number:  AM  332 

Empirical  formula:  C25H25RHI4 

Molecular  weight:  469.38 


Marne:  Methyl  2-deoxy-2-n-hexyl-5-0- 
tritvl-B -D-arabinofuranoside 

Code  number:  AM  333 

Fmoirical  formula:  C^f^O^ 

Molecular  weight:  474.65 


Marne:  Methyl  2-deox.y-2-n-hexyl-5-0- 
tr i tyl -o -D-a  rabi nof uranos i de 

Code  number:  AM  351 

Empirical  formula:  C^H^O^ 

Molecular  weight:  474.65 


Procedure : 
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A stirred  solution  of  methyl  2,3-anhydro-5-0-trityl-B-D-ribofuranoside 
(5.0  g,  0.013  mol)  in  ether  (200  ml)  was  treated  dropwise  with  3 M ^-hexyl- 
magnesium  bromide  (11  ml,  0.033  mol)  in  ether,  and  the  mixture  was  refluxed  for 
2 days.  Another  portion  (5  ml,  0.015  mol)  of  Rriqnard  solution  was  added,  and 
after  a total  of  1 week  the  reaction  mixture  was  poured  into  a stirred  mixture 
of  Ice  water  (200  ml),  ammonium  chloride  (60  g),  and  ether  (100  ml).  The 
aqueous  layer  was  separated  and  extracted  with  ether  ( 4 x 150  ml).  The  combined 
ether  layers  were  washed  with  10%  ammonium  chloride,  saturated  aqueous  sodium 
bicarbonate,  and  final l.v  water.  Drying  and  evaporation  produced  a syrup  whose 
tic  (silic  qel , 10:1  CgHg-EtOAc)  showed  snots  at  R^.  0.66  (blue-qreen,  startinq 
material),  0.64  (maroon,  2-deoxy-2-n-hexyl  p-ancmer),  0.54  (pinkish  yellow; 

2- bromo-2-deoxy  compound),  0.46  (maroon,  2-deoxy-2-ji-hexvl  cranomor),  0.37  (green, 

3- brnmo-3-deoxy  compound,  0.23  (qreen),  and  0.17  (.yel low-green) (the  latter  2 
spots  may  he  the  c-anomers  of  the  3-hromo-3-deox.v  and  2-bromo-2-deoxv  compounds 
respectively).  Th«  crude  product  mixture  was  chromatographed  on  a silica  gel 
column  (49:1  to  19:1  Cgllg-EtOAc)  and  the  following  fractions  were  isolated: 

1)  unchanged  epoxide,  0.8  g (16%  recovery);  2)  mixture  of  2-bromo-2-deox.y  com- 
pound and  2-deox.y-2-n-hexyl  c-  and  p-anomers,  1.1  q;  3)  3-bromo-3-deox.v  comoound, 
2.8  g (46%  yield).  Fraction  2 was  purified  further  by  preparative  tic  (silica 
gel,  20:1  Cgl'g-FtOAc)  to  give  methyl  2-deoxv-2-n-hexvl-5-0-tritvl-R-n-arahino- 
furanoside  (0.55  o,  9%  yield),  methyl  2-bromo-2-deoxv-5-0-tritvl -3-D-arabi nofurano- 
side  (0.30  g,  5%  viold),  and  methyl  2-deoxy-2-£-hoxvl-5-0-trityl-c~D-arabino-  i 
furanoside  (0.12  g,  2%  yield).  The  3-bromo-3-deoxv  compound  showed  the  following 
nmr  signals:  T (CDC1 3 ) 6.5  - 6.7  (singlet  overlapping  a multiplet,  MeO  and 
C5-H),  5.4  - 6.0  (complex  multiplet,  ty-W,  C3-H,  and  C/i-H),  5.15  (d,  J <_  2 l!z, 
C-j-H),  2.4  - 2.9  (m,  aromatic  protons).  The  2-bromo-2-deoxy  compound  showed  the 


★ 

The  compound  used  in  this  reaction  was  judged  to  he  quite  pure  on  the  hasis  of  the 
nmr  spectrum,  but  the  possibility  of  minor  contamination  (<5%)  by  o-anomer  could  not 
be  rul^d  out. 


followinn  nmr  signals:  T (CDC1 3)  6,5  - 6.7  (m,  Cg-H),  6.6  (s,  MeO),  5.4  - 6.1 
(complex,  m,  C2-H,  C3~H,  and  C4-H),  5.16  (d,  J = 4.0  Hz,  Cj-H),  2.3  - 2.8  (m,  aromatic 
protons).  The  2-deoxy-2-n-hexvl  8_anomer  showed  the  following  nmr  signals: 
x (CDC1 3)  8.3  - 9.0  (m,  n-hexyl  protons),  7.7  - 8.1  (broad  m,  C2~H),  6.6  - 6.8 
(m,  C5-H),  6.7  (s,  MeO),  6.0  - 6.3  (broad  m,  C3-H  and  C4-H),  5.18  (d,  J = 4.5  Hz, 
C'j-H),  2.3  2.8  (m,  aromatic  protons).  The  2-deoxy-2-n-hexyl  o-anomer  showed  the 
following  nmr  signals:  T (CDC1 3 ) 8.3  - 9.2  (m,  ji-hexyl  protons),  7.6  - 7.8  (broad 
m,  C2-H),  6.5  - 6.8  (m,  Cg-H),  6.6  (s,  MeO),  5.8  - 6.4  (m,  C3-H  and  C4-H),  5.30 
(d,  J <_  2 Hz,  C.J-H),  2.4  - 2.8  (m,  aromatic  protons).  The  3-bromo-3-deoxy  compound 
was  obtained  as  a solid,  and  could  be  recrystallized  from  a mixture  of  ether  and 
petroleum  ether;  mp  155  - 156°.  The  2-deoxy-?-£-hex.vl  B-anomer  was  sent  for 
microanalysis. 

Calcd.  for  C31H3Pj04-0.5  H20  : C,  76.98;  H,  8.12.  Found:  C,  76.81;  H,  7.77. 


EXPERIMENTAL  REPORT  FORM 


Compound: 


Name:  Methyl  5-0-benzyl-2-deoxy-2- 
methyl-  a-D-arabinofuranoside 

Code  number:  AM  347 

Empirical  formula:  Ci4H2g04 

Molecular  weight:  252.34 


Name:  Methyl  5-0-benzvl-3-deoxy-3- 
nethyl-o-D-xylofuranoside' 

Code  number:  AM  349 

Empirical  formula:  C-j^gO^ 

Molecular  weiqht:  252.34 


Procedure: 

A stirred  solution  of  methvl  2,3-anhvdro-5-0-benzy1- e-D-ribofuranoside  (2.0  q, 
0.0085  mol)  in  dry  ether  (100  ml)  was  treated  dropwise  with  3.2  M methylmaqnesium 
chloride  in  tetrahvdrofuran  (20  ml,  0.064  mol).  The  mixture  was  stirred  for  3 days 
at  room  temoerature,  then  refluxed  6 hr  under  a nitrooen  atmosphere,  cooled,  and 
poured  into  an  ice-cold  mixture  of  aoueous  ammonium  chloride  and  ether.  The  organic 
layer  was  separated,  the  aoueous  layer  was  extracted  repeatedly  with  ether,  and  the 
combined  extracts  were  washed  successively  with  10?'  ammonium  chloride,  saturated 
sodium  bicarbonate,  and  water.  Drvinn  and  solvent  removal  left  an  oil  which  was 
purified  by  column  chromatooraphv  (silica  qel,  ether  - petr.  ether).  Three  fractions 
were  obtained:  1)  mixture  of  2-chloro  and  3-chloro  compounds,  1.4  q (60%  yield); 

2)  methvl  5-0-henzyl-3-deoxy-3-mothvl-c>-0-xylofuranoside,  0.15  q (7%  yield); 

3)  methyl  5-0-honzyl-2-deoxy-2-methyl-c-0-arabinofuranoside,  0.3  g (14%  yield).  The 


36 


3-deoxy-3-methvl  compound  qave  the  followinq  nmr  siqnals:  x (CDC1 3)  8.70  (d, 

J = 7.0  Hz,  Cj-Me),  5.18  (d,  J = 4.5  Hz,  C-j-H).  The  2-deoxy-2-meth.yl  compound 
qave  the  followinq  nmr  siqnals:  t (CDCI^)  8.60  (d,  J = 7.5  Hz,  C2“He),  5.36 
(d,  J <_  2 Hz,  CrH). 


EXPERIMENTAL  rfport  form 
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Compeund: 

Name:  Methyl  2-deoxy-2-(l' ,3-dithian- 

2 1 -yl )-5-0-trityl-a-D-arabinofurano- 
side 

Code  Number:  AM  319 
Fmpirical  formula:  C29^32^4S2 

Molecular  weight:  508.63 

Procedure: 

rv- Butyl  lithium  (17.8  ml  of  2.3  M solution  in  hexane,  0.04  mole)  was  added 
with  stirring,  under  a nitrooen  atmosphere,  to  a solution  of  1,3-dithiane  (4.8  a, 

0.04  mole)  in  dry  tetrah.ydrofuran  (50  ml)  at  -40°  (bath  temperature),  and  stirrinn 
was  continued  at  -30°  to  -20°  for  2.5  hr.  A solution  of  methyl  2,3-anhvdro-5-0- 
trityl-a-P-ribofuranoside  (1.94  q,  0.005  mole)  in  dry  tetrahydrofuran  (50  ml)  was 
added  dropwise  with  continued  cool  inn  (-40°)  and  after  2 hr  at  -30°  to  -20°  the 
mixture  was  left  to  stir  at  0n  under  nitrogen  for  4 days,  at  which  time  tic  analysis 
showed  complete  absence  of  startino  material.  The  reaction  mixture  was  poured  into 
ice  water  (200  ml),  the  product  was  extracted  with  ether  (4  x 75  ml),  and  the  com- 
bined ether  extracts  were  washed  with  saturated  sodium  chloride  (2  x 75  mil,  dried 
and  evaporated.  Chromatography  of  the  oily  residue  on  silica  gel  with  19:1  benzene- 
ethyl  acetate  nave  an  oily  solid  (2.1  g,  86");  ir  (KC1)  v 3450  cm*^  (OH);  nmr 
(C0C13)  T 7.8  - 8.2  (m,  SCI^CI^),  7.0  - 7.4  (m,  SCI^C^),  6.6  (s,  MeO),  6.4  - 6,6 
(m,  C5-H),  6.1  (s,  SCIIS),  5.8  - 6.0  (m,  C2-H,  C3-M,  and  C4-H) , 4.98  (d,  J = 1.5  Hz, 
Cj-H),  2.2  - 3.0  (m,  aromatic  protons). 

Calcd.  for  C29H32O4S2 : C,  68.47;  H,  6.34;  Found:  C,  68.46;  H,  6.28. 
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EXPERIMENTAL  REPORT  FORM 


Name:  Methyl  5-0-benzyl-2-deoxy-2- 
(1 ' ,3'-dithian-2'-yl )-o-d- 
arabinofuranoside 

Code  number:  AM  325 

Empirical  formula: 

Molecular  weight:  356.43 

Procedure: 

Methyl  2,3-anhydro-5-0-benzyl- o-D-ribofuranoside  (1.2  g,  0.005  mole)  was  allowed 
to  react  with  1 ,3-di thian-2-vl  lithium  (0.04  mole)  in  dry  tetrahydrofuran  for  3 hr 
at  -30°  to  -20°  and  then  for  3 days  at  0°.  Column  chromatooraphy  on  silica  pel 
with  mixtures  of  petroleum  ether  (bp  30  - 60°)  and  ether  gave  a yellow  oil  (1.55  g, 
87?.);  ir  (thin  film)  v 3500  cm"1  (0||);  nmr  (CDC1  ) t 7.8  - 8.2  (n,  FCI^CI^),  7.0  - 7.4 
(m,  SCH2CII2),  6.6  (s,  MeO),  6.2  - 6.4  (m,  C5-H),  6.1  (s,  SCHS) , 5.7  - 5.9  (m,  C2-li) 
C3-H,  and  C^-H) , 5.4  (s,  PhClb,),  4.98  (d,  J = 1.5  Hz,  C^-H),  2.6  (aromatic  protons). 

Calcd.  for  C17H2404S2:  C,  57.27;  H,  6.79;  S,  17.99.  Found:  C,  57.35;  H,  6.84; 

S,  17.85. 


Compound: 


n 


f'H 


OMe. 


HO 


EXPERIMENTAL  REPORT  FORM 


Compound: 


Marne:  Methyl  2-deoxy-2-methyl-5-0- 
trityl-o-D-arabinofuranoside 

Code  number:  AM  320 

Empirical  formula:  ^26^28^4 

Molecular  weight:  404.54 


Procedure: 

A mixture  of  methyl  2-deox.v-2-(l 1 ,3'-dithian-2'-yl )-5-0-trityl-c-D-arabino- 
furanoside  (1.6  g,  0.0032  mol)  and  Davison  sponqe  nickel  (45  g)  in  absolute  ethanol 
(450  ml)  v/as  stirred  under  reflux  for  4 hr,  cooled  to  room  temperature,  and 
filtered.  The  filter  cake  was  washed  repeatedly  with  ethanol,  and  the  combined 
filtrate  and  wash  solutions  were  evaporated  under  reduced  pressure.  The  residue 
v/as  dissolved  in  chloroform  (300  ml),  and  a snail  amount  of  insoluble  material 
was  filtered  off.  Evaporation  of  the  chloroform  extract  and  chromatogrpahy  of 
the  oily  residue  on  silica  gel  with  10:1  benzene-ethyl  acetate  gave 
a colorless  glass  (1.2  o,  95?05  P 0.38  (9:1  benzene-ethyl  acetate);  nmr 
(CDCI3)  t 9.0  (d , J = 7.5  Hz,  C,,-Ho),  7.8  - 8.0  (m,  C^-H),  6.4  - 7.0  (complex  m, 
C5-H),  6.6  (s,  MeO),  5.8  - 6.1  (m,  C^-H  and  C4-H)t  5.42  (d,  J = 1.5  Hz,  C^H), 

2.4  - 2.0  (m,  aromatic  nrotons). 

Calcd.  for  CocHoo0  : C,  77.20;  H,  6.88;  Found:  C,  77.15;  H,  6.88. 

£0  /o  *» 
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EXPERIMENTAL  REPORT  FORM 


Compound: 


Name:  Methyl  2-deoxy-2-methyl- (»-D- 
arabinofuranoside 

Code  number:  AM  323 

Empirical  formula:  C^H^O^ 

Molecular  weight:  162.21 


Procedure: 

Treatment  of  methyl  5-0-benzyl-2-deoxy-2-(l 1 ,3‘ -dithian-2' -yl )- o-D-arabino- 
furanoside  (0.7  g,  0.002  mole)  directly  with  Davison  snonoe  nickel  in  boiling 
ethanol  for  5 hr  gave  a colorless  oil  (0.25  g,  77w)  whose  properties  were  consistent 
with  simultaneous  dethiation  and  de-0-benzylation;  0.42  (ethyl  acetate,  soot 
visualized  by  exposure  to  iodine  vapor);  nmr  (CDC1 3)  tR.9  (d,  J = 7.5  Hz,  C?-Me), 

7.8  - 8.0  (broad  m,  C -II) » 6.6  (s,  MoO),  5.8  - 6.4  (broad  m,  C,-H,  C.-H,  and  Cc-H), 
5.38  (d,  J = 1.5  Hz,  C^-H). 

Calcd.  for  C7H1404  : C,  51.84;  H,  8.70.  Found:  C,  51.80;  H,  8.68. 


EXPERIMENTAL  REPORT  FORM 


Compound: 


Name:  Methyl  3-0-benzoyl -2-deoxy-2- 
methyl - o-D-arabi nof uranos i de 

Code  number:  AM  322 

Empirical  formula:  C14H1R05 

Molecular  weight:  266.32 


Procedure : 

Methyl  3-0-benzoyl-2-deoxy-2-methyl-5-0-trityl-c-D-arabinofuranoside  (5  q, 

0.01  mole)  in  acetic  acid  (35  ml),  water  (25  ml),  and  methanol  (20  ml)  was  stirred 
under  reflux  for  16  hr,  cooled,  and  evaporated  to  dryness  under  reduced  pressure. 
Removal  of  all  the  acetic  acid  bv  repeated  azeotropic  distillation  with  methanol, 
and  chromatography  on  silica  gel  (120  o)  with  19:1  benzene-ethvl  acetate  as  the 
eluent  gave  a colorless  oil  (2  g,  76?);  Rf  0.28  (4:1  benzene-ethyl  acetate;  ir 
(thin  film)  r 1725  cm"1  (C=0);  nmr  (Cnn 3 ) T 8.8  (d,  J = 7.5  Hz,  C2-Me), 

7.3  - 7.7  (m,  C2-H),  6.6  (s,  MeO),  5.9  - 6.1  (broad  s,  Cg-H) , 5.5  - 5.9  (m,  C^-H), 
5.25  (d , J = 1.5  Hz,  C i - f* ) • 4.9  - 5.1  (m,  Cg-H),  1.8  - 2.7  (complex  m,  aromatic 
protons) . 

Calcd.  for  C,  63.14;  II,  6.81.  Found:  C,  63.33;  It,  6.96. 


EXPERIMENTAL  REPORT  FORM 


Compound: 


Name:  Methyl  3, 5-di -0-benzoyl -2-deoxy- 

2-methvl  - o -D-a rabi nof uranos i de 

Code  number  : AM  324 

Empirical  formula:  C„,H„J) 

21  22  6 

Molecular  weight:  370.43 


Procedure: 

Method  A.  A solution  of  methyl  3-0-benzoy1-2-deoxy-2-methyl-o-D-arabinofurano- 
side  (2  n,  0.0075  mole)  in  dry  pyridine  (60  ml)  was  treated  with  benzoyl  chloride 
(2  ml),  the  mixture  was  stirred  at  room  temperature  overniqht  and  poured  into  ice 
water,  and  the  product  was  extracted  with  several  portions  of  chloroform  and 
worked  up  in  the  usual  way.  After  chromatography  on  silica  gel  (80  q)  with  39:1 
benzene-ethvl  acetate  as  the  eluent,  the  diester  was  isolated  as  a colorless  oil 
(2.8  o,  1007);  Rf  0.46  (19:1  benzene-etlwl  acetate);  ir  (thin  film)  v 1725  cm-1 
(C=0);  nnr  (CDCl-j)  T 8.8  (d,  J = 7.5  Hz,  Cg-Me),  7.4  - 7.8  (m,  C2-ll),  6.6  (s,  MeO), 
5.2  - 5.6  (comnlex  m,  and  Cg-H),  5.19  (d,  J = 1.5  Hz,  C^H),  4.9  - 5.1  (m, 
C^-H),  1.8  - 2.8  (complex  m,  aromatic  protons). 

Calcd.  for  C^H^Og:  C,  68.00;  H,  5.99.  Found:  C,  69.01;  H,  5.96. 

Method  p.  Renzo.yl  chloride  (1  ml)  was  added  dronwise  with  stirring  to  a 
solution  of  diol  in  dry  pyridine  (30  ml),  and  after  overniqht  stirrinq  at  room 
temperature  the  mixture  was  worked  up  in  the  usual  way.  Chromatography  on  silica 
nel  with  39:1  benzene-ethyl  acetate  as  the  eluent  gave  a colorless  oil  (0.5  q,  967) 
whose  ir  and  nnr  spectra  were  indistinguishable  from  those  of  the  product  obtained 
by  Method  A. 
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EXPERIMENTAL  REPORT  FORM 

Name:  Methyl  3-0-benzoyl -2- 

methyl -5-0- tr i tyl -0 -D-arabi no= 
furanoside 

Code  number:  AM  321 

Empirical  formula:  C32H32^5 

Molecular  weight:  496.64 

Procedure : 

Methyl  2-deoxy-2-methyl-5-0-trityl-c'-D-arahinofuranoside  (4.1  g,  0.01  mole) 
was  dissolved  in  dry  pyridine  (02  ml),  benzoyl  chloride  (2.6  ml)  was  added  drop- 
wise  with  stirring,  and  the  mixture  was  stirred  at  room  temperature  overnight. 

A few  drops  of  water  were  added  to  dissolve  the  dense  precipitate  of  pyridine 
hydrochloride,  the  solution  was  ooured  into  ice  water  (150  ml),  and  the  product 
was  extracted  with  three  portions  of  chloroform.  The  combined  nroanic  layers  were 
washed  successively  with  water,  cold  4*  hydrochlorid  acid,  and  saturated  sodium 
bicarbonate,  rinsed  aoain  with  water,  dried,  and  evaporated  to  a syrup.  Removal 
of  the  last  traces  of  nvridine  via  repeated  azeotropic  distillation  with  toluene 
gave  an  amber-colored  glass  (5  g,  97% ) ; Pf  0.42  (40:1  benzene-ethvl  acetate);  ir 
(thin  film)  v 1725  cm  ^ (C=0). 

Calcd.  for  C32H3205:  C,  77.93;  H,  6.34.  Found:  C,  77.72;  H,  6.38. 


Compound: 


EXPEtt IMFNTAL  RFPORT  FORM 


Compound : 


Name:  Methyl  5-0-benz.yl-2-deoxy-2- 
methyl-3-0-£-nitrobenzoyl  -a- 
D-arabi nofuranos i de 

Code  number:  AM  348 

Fmpirical  formula:  C21H23n07 
Molecular  weiqht:  401.45 


Procedure: 

A stirred  solution  of  methvl  5-0-benzyl-2-deoxy-2-methyl-orD-arabinofuranoside 
(1.26  q,  0.005  mol)  in  drv  nyridine  (50  ml)  was  treated  with  £-nitrohenzovl  chloride 
(1.7  n , 0.00°3  mol)  at  room  temperature  overnioht.  ^'ater  (5  ml)  was  added  and 
stirrino  allowed  to  continue  for  another  hr,  whereupon  pyridine  and  water  were 
evanorated  under  reduced  pressure  and  the  residue  was  extracted  with  chloroform. 

The  extract  was  washed  with  5 f hydrochloric  acid  (3  x 25  ml),  saturated  sodium 
bicarbonate,  and  finally  water.  Fvaooration  of  the  chloroform  and  column  chroma- 
toqraphy  (silica  qel , 50:1  CgHg-FtOAc)  pave  1.35  o (54?;  yield)  of  product  as  an  oil; 
nmr:  t (COCI3)  8.72  (d,  J = 7.5  Hz,  C^Me),  7.4  - 7.8  (m,  C^H),  6.5  (s,  MeO), 

6.2  (broad  d,  Cg-H),  5.4  - 5.8  (m,  C^-H),  5.3  (s,  PhCH^),  5.16  (d,  J < 2 Hz,  f -H), 
4.8  - 5.0  (0,  E3-H) , 1.7  and  2.C  (sinqlcts,  aromatic  protons). 


EXPERIMENTAL  REPORT  FORM 


Compound: 


Name:  Methyl  2,3-anh£dro-5-0-benzyl- 
B -D-ribofuranosIde 

Code  number:  AM  314 

Empirical  formula:  C,.H,,0. 

13  16  4 

Molecular  weight:  236.29 


Name:  Methyl  2,3-anhydro-5-0-benzyl- 
o-D-ribofuranoside 

Code  number:  AM  315 

Empirical  formula:  C^H1604 

Molecular  weight:  236.29 


Procedure: 

A solution  of  5-0-benz.yl-l  ,2-0-isooropyl idene-O-xylofuranose  (16.0  a,  0.06  mol) 
and  £-toluenesulfonyl  chloride  (15  g,  0.079  mole)  in  pyridine  (102  ml)  was  heated 
at  60-70°  for  6 hr  in  a flask  nrotccted  from  moisture.  The  mixture  was  cooled 
and  poured  into  ice  water  (500  ml),  and  the  product  was  extracted  with  chloroform 
[A  x 100  ml).  The  combined  organic  layers  were  washed  with  ice-cold  1°'  sulfuric 
acid,  rinsed  to  neutrality  with  water,  dried  and  evaporated  to  a brown  syrup  (20  o, 
87%)*  A solution  of  this  material  (50  g,  0.15  mole)  in  1ft  methanolic  hydrogen 
chloride  (1200  ml)  was  refluxed  for  5 hr,  cooled,  neutralized  carefully  with  sodium 
bicarbonate,  filtered,  and  evaporated  under  reduced  pressure.  The  residue  was 
taken  up  in  water  and  the  solution  extracted  with  chloroform  (4  x 00  ml).  The 
combined  extracts  were  dried  over  anhydrous  magnesium  sulfate  and  evaporated  to 
a brown  syrup  (44  g,  P2ft)  consistino  of  a mixture  of  methyl  5-0-bonzyl-3-tosyl 


0-x.ylofuranoside  and  methyl  5-0-benzvl -3-0- tosyl -6  -O-xylofuranoside.  This  mixture 

(44  q,  0.11  mole)  was  dissolved  directly  in  dry  methanol  (67  ml),  to  which  was  then 

added  an  ice-cold  solution  of  sodium  methoxide  (6.4  q,  0.12  mole)  in  methanol  (56  ml). 

After  4 days  in  a stoopered  flask  at  about  5°  the  mixture  was  treated  with  Celite 

(5  q)  and  filtered,  the  filter  cake  was  washed  with  methanol,  and  the  combined 

filtrate  and  washinqs  were  neutralized  with  qlacial  acetic  acid  and  evaporated 

under  reduced  pressure.  The  residue  was  taken  up  in  water  and  the  solution 

extracted  with  chloroform  (4  x 90  ml).  The  combined  extracts  were  dried  and 

evaporated,  and  the  residue  was  chromatoqraphed  on  a silica  qel  column  with 

mixtures  of  petroleum  ether  (bp  30-60°)  and  ether  ranqinq  in  composition  from 

9:1  to  8:2.  The  separation  of  anomeric  epoxides  was  monitored  by  tic  (silica  gel, 

19:6  petroleum  ether-ether).  The  fastpr-moving  product  (10.9  q,  43%)  was  methyl 

2,3-anhydro-5-0-benzyl- P-D-ribofuranoside;  R^  0.33;  nmr:  t (CDH^)  6.7  (s,  MeO), 

6.2  - 6.5  (comnlex  m,  (yH,  C -H,  and  Cg-H),  5.7  (dd,  C2-H),  5.5  (d,  PhCI^),  5.13 

(s,  C-j-H),  2.7  (s,  aromatic  protons). 

OalcH.  for  fi3|J16V  C,  66.08;  1',  6.83.  Found:  C,  65.92;  H,  6.86. 

The  slower  component  (6.3  g,  25"!)  was  methyl  2,3-anhydro-5-0-benzyl- o-D- 

ribofuranoside;  Rf  0.14;  nmr:  t (COCl^)  6.5  ( s , MeO),  6.2  - 6.6  (complex  m, 

C3-H,  C4-H,  and  Cg-H),  5.6  (t,  J = 3.0  Hz,  Cg-H),  5.5  (s,  PhCHg),  4.86  (s,  C^ll), 

** 

2.7  (s,  aromatic  protons). 

falcd.  for  r! 3!^ 5^4 : 66.08;  I!,  6.83.  Found:  C,  65.83;  H,  6.70. 


J.  A.  Wrioht  and  N.  F.  Taylor,  Carhohyd.  Res.,  6_,  347  (1968). 

J.  A.  Wright,  M.  F.  Taylor,  and  .1.  J.  Fox,  J_.  Ore.  Chom. , 34,  2632  (1969). 


experimental  report  form 


Name:  1 ,2-0-Isopropylidene-5-0- 

tosyl-D-xylofuranose 

Code  number:  AM  300 

Empirical  formula: 

Molecular  weiqht:  344.36 

Procedure: 

To  a stirred  solution  of  1 ,2-O-isooropylidene-O-xylofuranose  (36  q,  0.188  mol) 
in  dry  pyridine  (180  ml)  was  added  dropwise  with  coolinq  in  ice  a solution  of 
o-toluenesulfonvl  chloride  (40  a,  0.21  mol)  in  chloroform  (100  ml).  After  1 hr 
at  0°  the  mixture  was  left  at  room  temperature  overninht,  water  (30  ml)  was  added, 
the  mixture  was  stirred  for  30  min,  a larop  volume  of  water  was  added,  and  the 
nroduct  "'as  extracted  with  chloroform.  The  combined  extracts  were  washed  with 
ice-cold  5"'  sulfuric  acid  until  the  nO  of  the  aqueous  layer  was  faintly  acidic, 
then  rinsed  (3x)  with  water,  dried,  and  concentrated  under  reduced  pressure.  The 

syruov  residue  crystallized  spontaneously  to  qive  63  q (9H'  yield)  of  product; 

o * o 

mo  130-133  (lit.  133-134  ). 


Compound : 


* 

P.  A.  Levnno  and  A.  L.  Paymond,  Piol . Chom. , 102,  317  (1^33). 


EXPERIMENTAL  REPORT  FORM 
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Name:  5-0-Benzyl -1 ,2-0-isonropyl- 

idene-D-xylofuranose 

Code  number:  AM  301 

Empirical  formula:  C 15^20^5 

Molecular  weipht:  280.35 

Procedure: 

Sodium  metal  (18.4  q,  0.8  mol)  was  added  to  benzyl  alcohol  (300  ml)  and  the 
mixture  was  heated  and  stirred  until  all  the  sodium  dissolved.  After  addition  of 
1 ,2-0-isopronylidene-5-0-tosyl-0-xylofuranose  (from  36  q,  0.188  mol)  of  1,2-0- 
isonronylidenc-O-xylofuranose),  the  mixture  was  heated  at  100-110°  for  20  hr, 
diluted  with  water  and  neutralized  with  acetic  acid.  Fnnunh  water  was  added  to 
dissolve  all  the  orecinitated  solids,  and  the  product  v/as  extracted  into  chloro- 
form. Washinq,  drvinn,  and  evaporation  under  reduced  pressure  qave  a brown  syrup. 
Vacuum  distillation  produced  a colorless  liquid,  bp  150-155°  (0.07  nm),  which 
solidified  in  the  receiver.  The  colorless  solid  wciahed  34.4  q (65%  yield  startino 
from  1 ,2-0-isopropvlidene-0-xylofuranose);  mo  60-63°;  nmr:  t (CDC1 ^)  8.71  and 

8.55  (sinqlets,  Me2C-),  6.0  - 6.2  (n,  C,_-H),  5.6  - 5.85  (n,  C^-H  and  C^-ll),  5.5 
(d,  ,1  = 4 Hz,  C2-H),  5.4  (s,  PhCMg),  4.30  (d,  J = 4 I'z;  C^H),  2.7  (s,  aromatic 
nrotnns). 


Comnound : 


1 

49 

EXPERIMENTAL  RFPORT  FORM 

Name:  5-0-Benz.yl-l , 2-0-isopropyl idene- 

D-erythronentos-3-ulose 

Code  number:  AM  329 

Empirical  formula:  C^H^gOg 

Molecular  weiqht:  278.33 

Name:  5-0-Renzyl-l  ,2-0-isoorop.vlidene- 

P-erythrooentos-3-ulose  2,4-dinitro- 
phenylhvdrazone 

Code  number:  AM  330 

Empirical  formula:  C H NO 

21  22  4 8 

Molecular  weiqht:  458.47 

Procedure: 

A solution  of  5-0-benzyl -1 ,2-0-isonropyli dene-D-x.vlofuranose  (5.2  q,  0.019  mol) 
in  DMSO  (60  ml)  and  acetic  anhydride  (40  ml)  was  kept  at  room  temperatuere  for 
24  hr.  Mater  (10  ml)  was  then  added  and  the  solution  concentrated  to  dryness  under 
reduced  pressure.  The  residue  was  diluted  with  water  and  the  product  extracted 
into  several  portions  of  chlnrofonn  which  were  combined,  washed  with  water,  dried, 
and  evaporated  to  qive  the  ketone  as  a syrup  (5.2  q,  100%  yield);  infrared: 

1795  cm  _1;  nmr:  t (CDClg)  8.61  and  8.58  (sinqlets,  MegC-),  6.4  (d,  C^-H), 

5.3  - 5.8  (complex  m,  Cg-H,  C^H,  and  PhCK,),  3.90  (d,  J = 4.5  Hz,  C -H),  2.7  (s, 
aromatic  protons).  The  2,4-dinotrophonylhydrazone  derivative  was  prepared  in  the 
standard  manner;  mo  146-147°  (Eton)  (lit.*  143-144°). 

* 

A.  Rosenthal  and  0.  A.  Paler,  Tetrahedron  tetters,  3°7  (1967). 


Compound (s ) : 


Me. 


EXPERIMENTAL  RFPnRT  FORM 
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Compound: 


Name:  5-0-Benzyl -3-deoxy-l ,2-0- 

i soprop.yl  i dene- 3-methvl  ene-0- 
ribofuranose 

Code  number:  AM  349 

Empirical  formula:  £16^20^4 

Molecular  weiqht:  276.36 


Procedure: 

To  a stirred  solution  of  2 N_  n_- butyl  lithium  in  ether  under  a nitroqen 
atmosphere  (11  ml)  was  added  methyl  tnphenylnhosphonium  bromide  (7.15  q,  0.02  mol). 
The  mixture  was  stirred  at  room  temperature  for  3 hr,  and  the  resultinq  oranqe 
solution  of  tri pltenvl nhosphi nc  nethvlene  was  added  dronwise  to  a stirred  solution 
of  5-O-benzvl-l ,2-0-isopronvlidene-0-erythropentos-3-uiose  (5.6  q,  0.02  nol ) in 

ether  (3n  ml)  under  nitrooeri.  After  2 hr  at  room  temperature  and  4 hr  under  reflux 
the  cooled  solution  was  poured  into  ice  water  (50  rxl ) , the  ether  laver  was  separated, 
the  aqueous  laver  was  extracted  several  times  with  ether,  and  the  combined  ether 
layers  were  washed  (3x)  with  saturated  sodium  chloride,  dried,  and  evaporated. 

The  residue  was  purified  on  a column  (silica  eel,  10:1  netr.  ether-ether)  to  nive 
a colorless  s yrun  (2.9  o,  5 3 f' ) ; R.^  0.55  (silica  nol , 10:1  C,l!g-Ft0Ac) ; pmr: 
t (C0C13)  8.62  and  8.47  (sinnlets,  Me2C-),  6.4  - 6.6  (m,  Cg-ll),  5.5  (s,  PhCHj, 

5.1  - 5.3  (m,  C2~H  and  C4-I!),  4.6  and  4.9  (douhlot  of  triolets,  -CH^),  4.24 
(d,  J = 8 llz,  C-j-M),  2.8  (s,  aromatic  protons). 


Me. 


Mane:  5-0-Renzyl-3-deox.y-l ,2-0- 

isonropylidene-3-nethyl-a-D- 

xylofuranose 

Code  number:  AM  331 

Empirical  formula:  gM22®4 

Molecular  weioht:  278.38 


Procedure : 

A solution  of  5-0-benzyl-l ,2-0-isopropyl idene-3-methvlene-a-D-ribofuranose  in 
ethanol  was  shaken  in  a Parr  hydrooenation  anparatus  in  the  presence  of  10% 
palladium  on  carbon.  The  catalyst  was  filtered  off  and  the  solvent  evaporated 
under  reduced  pressure  to  qive  a pale  vellow  oil. 


i 

v 


EXPERIMFNTAL  REPORT  FORM 


Compound: 


Name:  9- (2-Deoxy-2-methyl-fl  -D- 

xvlofuranosyl )adenine 

Code  number:  NU  211 


Empirical  formula:  C^H^NgO^ 

Molecular  weiqht:  265.31 


Procedure : 

Method  A.  A mixture  of  acetvl  chloride  (5  ml)  and  qlacial  acetic  acid 
(50  ml)  ore-saturated  at  <10°  with  dry  HC1  pas  was  added  at  10°  to  a solution 
of  methyl  5-0-benzoyl -3-deoxv-3-methyl -6 -D  xvlofuranoside  (2.0  o,  0.0054  mol) 
in  nlecial  acetic  acid  (25  ml).  The  solution  was  lent  in  a stoppered  flask  at 
room  temperature  for  4 hr  and  then  rvanorated  to  drvness  under  reduced  pressure 
(both  temperatures  below  40  ),  Four  25  mi  portions  of  drv  toluene  were  added 
and  removed  by  vacuum  distillation,  and  the  residue  was  dissolved  in  ether  (100  ml) 
that  had  been  pre-saturated  with  drv  I !C 1 pas  at  n°  and  contained  acetyl  chloride 
(5  ml).  After  3 days  at  0n  in  a stoppered  flask,  the  solution  was  evaporated 
under  reduced  pressure  (bath  temp.  <40°)  and  the  residue  was  dried  bv  azeotropic 
vacuum  distillation  of  toluene  (4  x 25  ml).  The  resultinq  chloro  sonar  (2.0  n, 
ca . 100?  yield)  was  a dark  bro'-'n  syrup. 

Xylene  (ca.  150  ml)  was  distilled  from  a suspension  of  chloronercuri-6- 
henzamidopurine  (3.4  q)  and  Celite  (2  p)  in  Xylene  (250  ml).  The  mixture  was 
cooled  to  room  temperature,  treated  with  a solution  of  chloro  suqar  (2.0  q,  0.0054 
mol)  in  drv  xylene  (50  ml),  and  stirred  under  reflux  for  4 hr.  The  hot  mixture 
was  filtered,  and  the  filtrate  was  diluted  with  petroleum  other  (300  ml)  and  kept 
at  0°  overniqht.  The  precipitate  was  collected  and  dissolved  in  chloroform  (400  ml) 


53 


and  the  solution  was  washed  with  30%  potassium  iodide  (3  x 80  ml),  dried,  and 
evaporated.  The  residue  (2.8  g)  was  dissolved  in  0.05  sodium  methoxide  in 
methanol  (140  ml)  and  the  solution  refluxed  for  4 hr.  Cooling,  neutralization 
with  acetic  acid,  evaporation,  and  preparative  tic  (silica  gel  plates,  4:9:2 
C^.H#.-FtOAc-Mer'H)  nave  0.C8  o (AO*  yield)  of  colorless  product;  mp  186  - 187.5° 
(*<cOH-Et20);  0f  0.40  (silica  qel,  1:3:1  CgHg-EtOAc-MePH) , 0.76  (silica  gel,  6:4:1 
CHC1 j-MeOH-H  0) ; ir:  v ( KC 1 ) 3300-3200  (MM  and  OH),  1670  (NH2)  cm"1;  nmr: 
t (dg-0MS0)  84  (d,  0 = 7/1  Mz,  C^.-Me),  6.7  (d,  J = C3i-H),  6.2  (broad  s,  Cf(-H), 

5.2  - 5.8  (complex  m,  C2,-H  and  C^.-H),  4.28  (d,  J = 7.0  Mz,  Clt-H),2.6  (s,  MH2) , 

1.8  (s,  C^-H),  1.6  (s,  C2-H).  Traces  of  e-anomer  were  detected  in  the  tic  of  the 
crude  product  prior  to  purification. 

Method  P,.  A mixture  of  acetvl  chloride  (2  ml)  and  qlacial  acetic  acid  (12  ml) 

pre-saturated  at  <10°  with  dry  MCI  gas  was  added  at  10°  to  a solution  of  methyl 

5-0-henzoyl-3-deoxy-3-methyl-o-p-x.ylofuranoside  (0.9  g,  0.0024  mol)  in  glacial 

acetic  acid  (12  ml).  The  solution  was  kept  in  a stopnered  flask  at  room  temperature 

o 

for  4 hr  and  then  evaporated  to  dryness  under  reduced  pressure  (hath  temp.  < 40  ). 

Four  20  ml  portions  of  toluene  were  added  and  removed  by  vacuum  distillation,  and 

the  brown  syrupy  residue  was  dissolved  in  ether  (50  ml)  which  had  been  pre-saturated 

with  dry  Mf.l  gas  at  fl°  and  contained  acetvl  chloride  (2  ml).  After  3 hr  at  room 

temperature  in  a stoppered  flask  the  solution  was  evaporated  under  reduced  pressure 
o . 

(bath  temp.  < 4n  ) and  t^e  residue  was  dried  by  azeotropic  vacuum  distillation  of 
toluene  (fi  x 20  ml).  The  resulting  chloro  sugar  (0.0  g)  was  a dark  brown  s.vrun. 

Xylene  (ca.  120  ml)  was  distilled  from  a suspension  of  chloromercuri-6-benzam ido- 
purine  (1.7  o)  and  Celite  (1  g)  in  dry  xylene  (200  ml).  The  mixture  was  cooled  to 
room  temnerature,  treated  with  a solution  of  chloro  sugar  (0.0  q,  0.0026  mol)  in 
dry  xylene  (25  ml),  and  stirred  under  reflux  for  4 hr.  The  hot  mixture  was  filtered, 

and  the  filtrate  was  evaporated  under  reduced  pressure.  Fxt.raction  of  the  residue  with 
chloroform  (300  ml)  left  a small  amount  of  insoluble  material  which  was  filtered 
off.  The  chloroform  extract  was  washed  with  30"  potassium  iodide  (3  x 50  ml ) and 


W»-U  ■ ■ I . M*U4**"*MP»'W4i**mM*  - 


i 


then  water.  Drying  and  solvent  evaporation  pave  a solid  (1.3  g)  which  v/as  dissolved 


directly  in  0.05  N sodium  methnxide  in  methanol  and  heated  under  reflux  for  4 hr. 
Coolinq,  neutralization  with  acetic  acid,  xjvaporation,  and  preparative  tic  (silica 
gel  plates,  1:3:1  CgHg-EtOAc-MeOH)  gave  0.37  g (57%  yield)  of  colorless  product 
whose  Rf  values  and  spectral  properties  were  identical  with  the  material  obtained 
with  Method  A. 


Calcd.  for  C^H^VVO.5  H20:  C,  48.17;  H,  5.88;  N,  25.54.  Found:  C,  48.38; 

H,  5.70;  N,  25.48. 


3.  Compounds  Submitted  for  Antimalarial  Evaluation  (1  June  74  to  30  June  76) 


During  the  period  covered  by  this  report  and  the  preceding  contract  year 
(cf.  Annual  Reoort,  1 June  74  - 31  May  75,  pp  53  - 54),  the  following  samples  were 


submitted  for  testing: 


SFCC  and 
VfRAIR 

Weight 

Compound  Name 

Numbers  * 

in  qrams 

1 ,2-0-IsoDropylidene-5-0-tos.yl-0-xylofuranose 

AM  300 

RE  19333 

0.5 

5-0-Benzyl-l ,2-0-isopropyl idene-D-xylofuranose 

AM  301 

RE  19842 

0.5 

5-0-Penzo.yl-l , 2-0- isopropyl idene-D-ery thropentos-3- 

AM  302 

ulofuranose 

BE  19851 

0.5 

5-0-Fthoxvcarhonyl-l ,2-0-isopropylideno-D-xylofuranose 

AM  303 

RE  58474 

0.5 

5-0-Fthoxycarbonyl-l ,2-0-isooropylidone-3-0-tosyl-n- 

AM  304 

xylofuranose 

RF  58483 

0.5 

1 ,2-0-Isoprooylidene-5-0-methox.vcarbonvl-0-xylofuranose 

AM  305 

RE  58492 

0.5 

1 ,2-0-Isonronylidene-5-0-mosvl-5-0-metboxycarboriyl-D- 

AM  306 

xylofuranose 

RE  58509 

0.5 

1 ,2-0i=0-acetyl-5-0-benzo.yl  -3-deoxy-3-methyl-(o,P  )-D- 

AM  307 

ribofuranose 

RE  58518 

0.5 

1 ,2-Pi-O-acotvl -5-0-benzoyl  -3-deox.v-3-in-hexyl  - ( c,p  )-p- 

AM  308 

0.15 

ribofuranoso 

RE  58527 

0.5 

Mothvl  2 ,3-anhvdro-5-0-tri tvl -o-D-ribofuranoside 

AM  309 

RE  76105 

0.5 

Methyl  2 ,3-anhvdro-5-0-trityl- P-D-ribofuranoside 

AM  310 

BE  76114 

0.5 

Methyl  2,3-anhydro- p-D-ribofuranosido 

AM  311 

RG  44309 

1.0 

Methyl  3-chloro-3-deoxy-5-0-tritvl-p-n-xvlofuranoside 

AM  312 

1.0 

Methyl  3-chloro-3-deox.v-5-0-tritvl- e-D-xvlofuranosido 

AM  313 

0.32 

RG  44327 

0.5 

Methyl  2,3-anhydro-5-0-bonzy1-p-0-ribofuranosidc 

AM  314 

1.2 

RG  44336 

1.0 

* J,”‘ 


Compound  Mane 

Methyl  2,3-anhvdro-5-0-benzyl-o-0-ribofuranoside 
Methyl  5-0-benzyl -3-chloro-3-deoxy-e-n-xy1ofuranosi de 


Methyl  2,3-anhvdro-a-D-ribofuranoside 


wethyl  3-bromo-3-deoxy-5-0-trityl-B -O-xylofuranoside 


SFCC  and 

WRAIR 

Numbers 

AM  315 
Rfi  44345 

AM  316 
BO  44354 

AM  317 
BG  44363 

AM  318 
BO  48996 


Weiqht 
in  o rams 


Methvl  3,5-di-0-henzo.yl-2-deox.y-2-methyl-a-n-arabino-  AM  324 

fura noside 

5-0-0cnzyl-l ,2-0-isopropyli dene-D-erythropentos-3-  AM  329 

ulofuranose 

5-O-Benz.vl-l  ,2-0-isopropylidene-n-ervthropentos-3-  AM  330 

ulofuranose  2,4-dini tronhonvl hydra zone 

5-0-Renzvl-3-donx.y-l  ,2-0-isoprop.vl idene-3-metbyl-n-  AM  331 

rihofurannse 

Methyl  2-brono-2-deoxv-5-0-tritvl-R  -D-arahinofuranoside  AM  332 


1 ,2-0- 1 sooronwl  i dene-5-O-met.hexvcarhonvl  -3-0- tos.vl  -0- 
xvlofuranose 

8-Rromoadenosine  3',5'-cyclic  phosphate 


9-Bromo-2l-0-tosyladenosine  3',5'-cyclic  phosphate 


8-Hydroxy-2'-0-t.osyladenosine  3 ‘ , 5 ' -cycl  i c phosphate 


9- ( 3 1 -Oeoxy-3' -methyl -p-O-rihofuranosyl )adenine 


9- (3* -Onoxy-3 ' -ethyl -R -D-ribofuranosyl )adenino 


9- (3* -n-Butvl -3 1 -deoxv- f-O-rihofurarosyl )adoni ne 


°- (3 ' -Dooxv-3 ' -n-hoxyl -f -P-Aihnfuranosvl )adeni ne 

0-(3,-0eoxy-3' -methyl -P-O-xylofiirannsyl )adeni ne 

* Samples  for  which  only  SFCC  numbers  are  nivcn  have  not 
numbers  as  of  the  date  of  this  report. 


AM  336 


Ml!  200 

nr  19806 

MU  201 
RF  19815 

Ml!  202 
RF  19824 

W PO* 

Rr  75984 

MU  207 
RF  58956 
RF  75993 

MU  208 
RF  58965 
RF  76007 

MU  200 
nr  7601 6 

Ml!  211 
RO  47159 


been  assipnod  WRAIR  bottle 


57 
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